A link between A-fi b and sleep apnea is no surprise, but why?
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Patients with atrial fi brillation (A-fi b) are often also diagnosed with sleep apnea, as noted and discussed by Ayache et al (page 709) in this issue of the Journal. It is well recognized that A-fi b is more prevalent in older patients and is associated with many comorbidities, including hypertension, diabetes mellitus, coronary artery disease, heavy alcohol use, obesity, and some valvular disorders, in addition to the association with sleep apnea. While causation (as distinct from association) is virtually impossible to prove from observational and epidemiologic studies alone, many of the above comorbidities are recognized before the onset of the A-fi b. Sleep apnea shares many of these comorbidities, and thus it is no surprise that a significant proportion of patients with A-fi b are diagnosed with it. But sleep apnea, with its associated intermittent hypoxia, seems to promote the onset or worsen the course of A-fi b in some patients.
Is the relationship between A-fi b and sleep apnea more than a coincidence stemming from the number of shared associated comorbidities? Signifi cantly, the treatment of obstructive sleep apnea with continuous positive airway pressure (CPAP) has been shown to decrease the recurrence of A-fi b after pharmacologic or electrical conversion and after interventional pulmonary vein interruption. 1 This suggests that at least in some cases, sleep apnea plays an active role in initiating and possibly also maintaining A-fi b. The immediate culprit mediators that come to mind are hypoxia and hypercapnea; both are at least partially ameliorated by the successful use of CPAP, and both are reasonable physiologic candidates for induction of A-fi b. Hypoxia is supported by clinical observation, and hypercapnea by experimental modeling. 2 It is easy for clinicians to conceptualize the organ effects of hypoxia and hypercapnea. We are accustomed to seeing clinical ramifi cations of these in the emergency department and intensive care unit, particularly those affecting the brain and heart, organs critically dependent on transmembrane ion fl ow. We may recall from biochemistry classes the effects of hypoxia on intracellular metabolism and the implications on energy stores, mitochondrial function, and ion translocation. Recent work on the cellular effects of hypoxia, including research that resulted in a Nobel prize, has drawn major attention to patterned cellular responses to intermittent and persistent hypoxia. This includes recognition of epigenetic changes resulting in localized cardiac remodeling and fi brosis, 3 
factors that clearly affect the expression of arrhythmias, including A-fi b.
But the interrelationship between A-fi b and sleep apnea may be even more convoluted and intriguing. It now seems that most things cardiac are associated with infl ammation in some guise, and the A-fi b connection with sleep apnea may not be an exception. Almost 20 years ago, it was recognized that A-fi b is associated with an elevation in circulating C-reactive protein (CRP), 4 a biomarker of "infl ammation," although not necessarily an active participant. Recent reviews of this connection have been published, 5 and successful anti-infl ammatory approaches to preventing A-fi b us-ing colchicine have been described. 6 So how does this tie in with sleep apnea?
A number of papers have now demonstrated that sleep apnea is also associated with an elevation in CRP, 7 perhaps due to increases in tumor necrosis factor (TNF)-alpha in response to the intermittent hypoxia of sleep apnea. TNF can drive the infl ammatory response through increased expression of genes regulated by nuclear factor kappa-B. 8 While it certainly warrants consideration that the elevated biomarkers of infl ammation in patients with sleep apnea actually refl ect the presence of the frequent comorbidities, including visceral obesity, treating sleep apnea with CPAP (comparable to what I noted above in patients with A-fi b) has been shown to reduce circulating CRP levels. 9 As our understanding of the biologic underpinnings of A-fi b and sleep apnea continue to grow, the practical clinical implications of the relationship between them, as described by Ayache et al, may achieve greater clarity. The two conditions commonly coexist, and treating the sleep apnea results in better rhythm-directed outcomes in the A-fi b.
Stay tuned, there is certainly more to learn about this.
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